
C003 COBETCHMX 
C0UHA/1V4CTMH ECHH X 

pecnyB/iMH 



roC/flAPCTBEHHblM HCMMTET CCCP 
no AEilAM H306PETEHMV1 M OTHPblTHM 



SU,„. 1 1 58400 



4(5D B 60 M 3/00 



OriMCAHME M30BPETEHHFI 

K ABTOPCKOMY CBMAETEJlbCTBy 



(21) 3291910/24 ! I 

(22) 15.05.81 

(46) 30.05.85. 6k>a. N? 20 

(72) O. M. Hobhkob 

(71) ypa^bCKoe oTAcneHne Bcecoio3Horo op- 
AeHa TpyAOBoro Kpaciioro 3 h3m<?h h nayM ho- 
MccjieAOearejibCKoro HHCTMTyTa >nejie3iioAopo>K- 
Horo TpaHcnopia 

(53) 621.331:621.311(088.8) 

(56) AsTopcKoe CBHAeTe^bCTBo CCCP 
Ns 71J0842. mi. B 60 M 3/00, 1978. 
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JlOPOr nOCTOJlHHOrO TOKA, coAep>Ka- 
man yciaHOBJieHHue na thtobux noAcraHUHHx 



npeo6pa30BaTejin t oaiih iioaioc KOTopux co- 
eaHiieH c peibcaMH, a Apyrofi qepe3 BbiK^iOMa- 

TOflH — C KOllTaKTHOH CeTblO, AONOJlHHTeJlbHblH 
lipOBOA. nOABCUlCHHblH 4CpC3 H3OAHT0pbl Ha 
OnOpaX K0HT3KTH0H CeTH, OTC3CblBaiOlUHe TpaHC- 
(})OpMaTOpbI t OAHH KOHeU nepBHMHOH o6motkh 

Kd >kaoto H3 KOTopux Mepe3 KOHAeHCaTOp noA- 

KJHOMeH K K0HT3KTH0My HpOBOAy. a BTOpHMHOfl- 

k nonoAHHTeAbHOMy npoBOAy. npHMCM ApyrHe 

KOHUbJ TOH H ApyrOH 06MOTOK flOAKA lOMCHbl 
K peAbCy, H nepCMUMKH, COCAHIIHIOlUHe AonoA- 
HHTeAbHblH npOBOAC pC/lbC3MH, OTAUHQfOU^QMCSi 
TCM, MTO, C UeAblO DOBbl 1UCHHH HaA€>KHOCTH, 

OHa CHa6>KeHa ojiokom KOMMyTauHH, hmcioiuhm 
KOUT3KT ciirHa.ibHoro Kpacnoro othh ese 
uxJ>opa, BKAioMeHHbiH sepe3 AByXIKVHOCHMK B 
pa3puB nepeMbmKH. 
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ll306|>'„'TeHm' OTHOCIITOt K 3.ICK T|H K* II ;|6- 
)KCHHK) 3.1CKTponoaHM>KHOrO COCTilHa. 

Ue.lb M306pCT0IIMH - IIOBMIIICHIU 1 H.'I.IO/K- 
HOCTH CHCTCMhl. 

Ha MepTOnc ripnBC.tCHa npHiiiiiimia.ibiiaH 
cxeMa CHcreMbi. S 

CMCTCMa 3ACKTp0Clia6>KeilHH a^CKTpilMC- 
CKHX >Ke^C3HblX AOpOr HOCTOHHItOrO T0K3 

cojiepwiiT ycTaHOB.ieimue iia TflroBbix moa- 
CTaHUHHx npeoOpaiosaTejiH I, oamm iiojikic 
KOTopux coeAHHen c pejibeaMH 2, a iipyrou 10 
sepe3 BbiKJiioMaTCJi h 3 — c KOirraKTiiOH ccTbio 4, 
AonoAHWTeAbHbiii npoBOA 5, noABeiueHHbiH »ie- 

PC3 H30AHTOpbl 6 Ha Onopax 7 KOHTaKTHOM 

ceTH 4, oTcacbisaioiune Tpanc<{>opMaTopbi 8. 
_o ah h _ko hcu n e p b h 4 h oh oOmotkh Ka >k ao r o It J 

KOTOpblX Mepe3 KOHiieHCaTOp ~$ nOAKjliOMCH 15 
K KOHT3KTHOMy npOBOAy, a BTOpHmiOH — K AO- 

noA h htca biioM y npoooAy 5, npiiMCM ApyrMc 
KOHUbi toh ii Apyrofl o6motck noAKAJOMeiiu 
k peAbcy 2, ii nepcMbiMKif 10. "coeAHiiniomHe 

AOnOAHHTCAbHblH npoooA 5c pCAbCaMH 2. ClIC- 

TeMa cna6>KCi!a 6aokom II KOMMyTamm c koh- 20 

T3KT0M I I.I, IIMCIOIUHN KOHT3KT CliniaAbHOrO 

peAe KpacHoro onia cBeToq*x>pa 12, BKJiiOMeH- 
huh Mepe3 AByxno.iJociiHK 13 b pa3pwB nepe 

MbtMKM 10. 

CHCTeMa paOoTacT csiCAyKMiHM o6pa30M, 2 $ 

ripH OTCyTCTBHH 3AeKTpOnOABH)KHOr0 CO- 

CTaea 14 (3. n. c) Ha MOKnoAcra h uho h if oft 
30He b peACHiibix iuKa<J)ax 15 ee caeTO(})opoB 12 

B CHTHaAbHOM 6A0Ke 16 peAC >KCATOPO OPHfl 
H pCAC 3C.ieHOrO OTHH B036y>K ACHbl M p33M WK3 K> 
IUHMH K0HT3KT3 Mil 17 H 18 pt?Ae WCATOPO OTHH 3Q 

pa30MKnyTbi neim iiHTaHHH jiaMiiw l9Kpacnoro 
orHH h uciih iiHTaiiim KaTyiucK 6A0Ka II kom- 
MyrauHH.c komt3ktom ILL IlpH 3tom na scex 
CBeTO<})opax I2 3toh mok noACTa huhoh hoh 30hw 
ropMT paspetuaiouiHH oroiib (>k cat wit, 3eAeHbiH) 
h uenn bccx ce nepeMbineK 10 pa30MK»iyTbi 3a- 35 
MUKaiomiiMn KOUTaKTa.Mii 6aok3 II kommv 

T3UMH. 

flo KOHT3KTHOH CCTH 4 30l!bJ fl pOTCK3CT TOK 

rapMOHHK. oOycaoBAetiiiUH pa3HOCTbio hx iia- 
(]pa>KeHHM iia cmokhux iioACTaiimmx soiibi. 

pajHon naipviKM na 3onax. cmokhux c pac 

CMaTpilBaCMOtl 30H0H. IlO AOnOAMIITOAbMOMV 

nponoAy 5 uporeKacT tok noA acmctbiicm pa:i- 

HOCTH ItaiipHJKtMlHH HTOpHHHhlX oC>MOTOK 0T- 

cacflBaioimix Tpauo|)opMaTopob 8 cmokiiux 
noACTaiuiUH. 3th oOa TOKa hmciot pannyKi no.1.11- 45 

MH II y II liaXOAMTCH It ll|)OTIIB04>a3C. TaKIIM 

o6pa30M o6ccue«iHnacTCB KOMnciicamiH MCiuaK)- 
mcro u.1 mm mi THrouoii cctm. 

n pit noHiviciiifu iia MOKnoACTanunoiiHOii 
3one 3. ii. c N a aovueAytoiucM ero nopoMCiiic- 
nHa tok rapMOHHK, npoTCKaioimtfi no KOMTa kt* 50 

HOH CCTM 4. MCMHCT BCAMMHHV II IIHII pailACIIHC. 

TaK Kan naMUKacTCH ncpci '3. ii. c. 14. IVaii 
nonBiiHiiiiiMcvi iia MCi-KiwACTamntoinioii muw 
3. it. c. I I :i:niMMacT oaiui ee Oaok vm.u tok 
iivtm. to u nikaijiy l r > CHCTCKf.jpa l2 f nrpa)KAaH)- 55 
men: hot O.hik v'kictok. pe.ie :-Ktvnoi»» ot n»i 
ii pen* :u\H'iioii) oriifi n6tvTn«ie?n.i. IIj>m »i«>m 
pa i.MiiiK.iKiniiif MiniaKTi4 17 u !.s n«*.if .-k i • . i 
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inin in* mm .4 a mk ity ru ii no.i;iH)r nanpH^CMHc 
m<i .laMiiv 19 Kpaciioro oniw cneToipopa 12 m na 
KaryiiiKV OnoKa I I KOMMyramiM. Ma 3tom cbc- 

TfXt>opO 12 mpilT KpaCHUH OrOHb M K0HT3KT 

III 6noKa 1) KOMMyTamm 3aMbiK.acr uenb 

llCpCMbiMKH 10, liaXOAflUieHCfl OKOAO 3TOrO CBe- 

ioq*>opa 12. 

ECAH 3. II. C C HOC3AOM 3aiiHMaCT ABa 

Caok3 — ynacTKa, to b uiKa4>ax 15 CBeTO<jK>pOB 
12, orpamAaiouiHx bth y^acTKH nyTH, pcAc 
>KCAToro ornR ii pcAe 3eAeHoro oniH o6€cto- 

MCHbl II MepC3 pa3MUKa)OUlHe 1 7 H I 8 KOHT3 KTbl 

pejic weAToro onifl noAaeTcw nanpn>KeHHe 
na a a m n w 19 Kpaciioro onifl ooohx cbcto(})o- 

pOB 12 M Ha K3TV UIKII KOM M yT3UH0HHblX AByX- 
IIOAIOCIIIIKOB 13 ncpC.M bJMCK 10 y 3THX CBeTO- 

qbopofl. B pc3yAbTaTe 3Toro Ha AByx cbcto^o — 
pax ropHT KpacnuH oronb h uenn pacnano>KeH* 
mux B03AC 3Tiix CBCTO(|)opoB 12 nepeMbiMex 10 

33MKIiyTbl. 

Bcacactbhc 3aMUKannfi . uenefi nepeMbi- 

*ICK 10 TOK B AOHOA II HTCA bHOM npOBOAC 5 M CH H - 

ct BCAHMHity h iianpaBACHHe h CHoaa paBeH 
no BCAHMinie h upoTHBonoAOHCOii no (J)a3e TOKy 
rapMonitK KOHTaKTiiofi ceTH, mcm o6ecneMHBa- 
CTCH KOMIieHCailHR npil H3AHMHH 3. n. c. 1 4 Ha 
Me^KIIOACTaimilOIIHOH 30HC 

B T3KOM COCTOHHHH CHCTCM3 3ACKTpOCH36- 

mchhh naxoAHTCH b TeMeiuie opcMCHH, noKa 
3. n. c. 14 nepeMemaeTCH. b npeAeAax oahhx 
h Tex >Ke Gaokob— yMacTKOB nyTH. 

npn hepexoAC 3. n. c. 14 c OAHoro 6aokb — 
yqacTKa na ap>toh nponcxoAMT cAeAyiomne 
H3MCHCHHH. B niKac|>y 1 6 cBeTO(J>opa 12,orpa>K- 
Aaioiucro nepBUH 6aok — yMacTOK, cuaMaaa 
cpa6aTbiBacT peAe >KCAToro ophh, 33tcm no 
Mepe yAaAeHMH 3. n. c. 14 cpa6aTbiBaeT peAe 
3CAeHoro orHfl. ripn cpa6atbiBa hhh peAe >KeA - 
Toro orHH ciuiMacTCH nanpfl)«eHHH c jtaMnu 19 
KpacHoro onifl h ona noTyxaeT h noAacTC« Ha- 
npH>Keiuie Ha AaMiiy 20 >KeAToro othh h ohs 
3aropaeTca. I~IpH cpa6aTbiBa hh h peAe 3eAeHoro 
oniH c Aa.Miibi 20 me.iToro onm nanpn>KeHHe 
ciih waeTCH h nocTynaeT Ha AaMny 21 3eAeHoro 
o: :m, Aav.na 20 noTyxaeT, jiaMna 21 3aropaeTCH. 
UucAe cpa6aTbiBaH»ifl peAe >KeAToro orHH chh- 
m acTCH HanpflmcHiie c KaTyuiKii 6aokb II kom- 
m vTauiiit h ero ko ma kt I I.I paapbiBaeT uenb 
nepcM n mkh 10, KOTOpan ycTaHOBAeHa bo3a e 
iiopBorocBCTo^opa 12, na KOTOpOM 3aropaeTcn 

MvCATNH OI'OHb. 

B niKa<|>y cweToqbopa, orpaa<Aaioiuero bto 
poii 6aok — ysacTOK ii>tii. na KOTopbifi awe3>Ka- 
er 3 ii. c. 14, oTiiaaaeT peAe weaToro orHH, 
h.th OTuaaaMT peAe >KeAToro orn« h peAe 3eAe- 
iiorooriifl. B ncpooM CAy^ae cHHMaeTcn Hanpa- 
wemte c AaMiiw 20 >neAToro orna % bo BTopo.y— 
c .la.M iibi 21 30Acnoro oriiH. Ha .ia.viny 19 Kpsc- 
imro onirt no.iaoTCH naiipn^cHite, OHa 3aropa- 
ricH h oAiioiipoMOiiiio cpa6aTUBaeT 6aok 11 
k'*.mm y Tan ii ii ii .inMunacT kohts ktom I I.I uenb 
nepCMN'iKH 10. paciiOwioMeiiHOH okoao cbcto- 
i|»opa. na kotopom .KiropaeTcn Kpactibin oroitb. 

H po.iyAbraio mux iiepeK.iioMCHiiii » uenHx 
itrpeMU'ieK orii^/iu'Mimaeroi H.tMeiieinie iuvmimh- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 LI are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,* 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped, in the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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